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(57) Abstract: The invention relates to a mettiod 
of manufacturing a rotor (12) for a helical screw 
machine that includes a n^tal shaft (2) and heUcal 
lobes (9) mutually separated by intermediate 
grooves (13), comprising the steps of providing the 
shaft (2) with a blind axially esctending passageway 
(10); connecting the passageway (10) with the 
barrel surface of the shaft (2) by means of at least 
one channel (11) extending outwardly finom the 
shaft; inserting the rotor shaft (2) in a mould (1) 
that incltides two mutually spaced end-walls (4, 
5) which have respective rotor shaft receiving 
openings (6 and 7), said openings (4, 5) embracing 
die rotor shaft (2, 19) at least in a generally sealing 
fashion; heating the mould (1) and the shaft (2) to 
the curing temperature of the polymer; delivering 
polymer-forming materials to the mould (1); 
maintaining the barrel wall (3) of the mould (1) 
at said curing temperature until the polymer has 
cured; and removing the rotor from the mould (1). 
The method is characterised by die further steps of 
disposing the outwardly extending channel (11) on 
the shaft (2) such that said diannel will be located 
generally in the middle of the mould (1) when 
the shaft (2) is insoted therein; and pressing die 
polymer into the axially extending passageway (10) 
at an overpressure of at least 1 bar. 
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METHOD FOR PRODUCING POLYMER ROTORS 

The present invention relates to a method of manufacturing a polymeric rotor that 
includes a metal shaft having anchored thereon a polymeric body with helical lobes 
5 mutually separated by intermediate grooves, for a helical screw machine, such as a 
helical screw compressor and helical screw expander. 

Rotors for helical screw machines include a metal shaft that has a rotor body 
affixed thereto. This rotor body has helical lobes mutually separated by grooves. Metal 
rotors are conventionally produced hi one piece, whereas polymeric rotors have a metal 
shaft to which there is affixed a polymeric rotor body. The rotor body has at least two 
lobes, normally 4-7 lobes. A helical rotor machine will normally includes two mutually 
co-acting rotors, of which one rotor is a male rotor with tjrpically relatively strong lobes, 
and the other rotor is a female rotor which normally has relatively weaker lobes. The 
rotor body surroimding the metal shaft is a coherent body in which the grooves 
separating the lobes have only a small material thickness, particularly in respect of a 
female rotor. 

DE-Al-39 03 067 teaches the manufacture of a rotor for helical screw machines. 
According to this publication, a metal shaft is placed vertically in an open top matrix, 
whereafter a liquid polymer is either delivered to the outside of the shaft or through a 
passageway in the centre of the shaft, wherein chaimels extend radially to the shaft 
periphery from the lower end of the passageway. These channels open into the matrix at 
the lower end of the cavity to be filled with the liquid polymeric material. It is stated in 
the publication that this latter alternative is to be preferred when casting female rotors, 
that is to say female rotor bodies, of small thickness in the grooves between the lobes of 
the rotor. These radially extending channels open into the lower part of the cavity that 
has the smallest outer diameter. 

When the polymer is delivered through the central passageway in the metal shaft 
in accordance with this publication, it is necessary that the polymer remains liquid in the 
lower part of the mould throughout the time taken to fill the mould completely. It is not 
until this has been achieved that conditions can be applied which cause the polymer to 
transform to a solid state in the lower part of the moiild. 

It has been found that rotors produced in this way have a smaller diameter in the 
centre of the rotor than at the ends thereof. The contraction or shrinkage that results in 
this hourglass shape may be due to the solidification of the polymer at a lower 
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temperature at the ends of the rotor than at its centre. The higher temperature in the 
centre of the rotor results in more pronounced shrinkage. 

An object is to provide a method of manufacture that eliminates the drawbacks 
associated with the known method and therewith obtain rotors that do not have a waisted 
5 centre part in an axial direction. 

In accordance with the present invention, a polymeric rotor for a helical screw 
machine that includes a metal shaft and at least two helical lobes mutually separated by 
intermediate grooves is manufactured by providing the shaft with an axially extending 
blind passageway, connecting the axially extending passageway with the barrel surface 

1 0 of the shaft by means of at least one radially extending channel, inserting the metal shaft 
in a mould comprising two mutually spaced end walls that include mutually opposed 
central openings that receive the rotor shaft, said openings seaiingly enclosing the metal 
shaft at least generally, heating the mould and the metal shaft to the polymer curing 
temperature, delivering polymer-forming materials to the mould, maintaining the mould 

15 and the metal shaft at said curing temperature until the polymer has been cured, and then 
removing the metal shaft with rotor from the mould. The inventive method is 
characterised in that the radial channel extending outwards from the passageway is 
arranged in a manner such that said channel will be situated generally in the middle of 
the mould when the shaft is inserted thereinto, and in that the polymer is pressed into the 

20 axially extending passageway at an overpressure of at least 1 bar. 

Preferred embodiments of the method will be apparent from the dependent Claims. 
The polymer material, release agent, and filler may be those described in the German 
reference or other materials known to the person skilled in this art. 

According to one preferred embodiment of the invention, the metal shaft includes 

25 helical recesses or grooves that are filled with polymeric material and that form a simken 
part of the outwardly lying lobe. The recesses or grooves will preferably have a parallel 
trapezium cross-section, with the shorter of the parallel sides located nearest the shaft 
periphery and extending perpendicularly to the shaft radius. The comers at the transition 
from the non-parallel sides to the shaft periphery are rounded, to reduce the fracture 

30 tendency of the polymeric material. 

The helical grooves may extend along the fiiU length of the lobe or solely along a 
part thereof Similarly, the helical grooves may be two or more along part-grooves 
disposed along the same helical line. In this latter case, it is preferred that an outwardly 
directed channel opens into each part-groove. 
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According to the invention, the term metal alloys includes, for instance, steel and 
brass, wherewith steel is particularly preferred. The polymeric material may be 
polyurethane containing inorganic filler, for instance silicate-containing fibres. 

The invention will now be described by way of example and with reference to the 
5 accompanying drawing, in which 

Figure 1 is a schematic longitudinal section view of a mould according to the 
invention and shows a metal shaft inserted in the mould; 

Figure 2 is a sectional view of the metal shaft, taken on the line II-II in Figure 1 ; 

Figure 3 is a sectional view of a first form of a known rotor end profile, taken on 
1 0 the line III-III in Figure 1 ; 

Figure 4 is a sectional view of a second embodiment of a rotor end profile, taken 
on the line III-III in Figure 1 ; and 

Figure 5 is a schematic vertical sectional view of a static mixer. 

Figure 1 shows a mould 1 in which a metal shaft, preferably a steel shaft 2, is 
15 inserted. The barrel wall 3 of the mould 1 has a cylindrical outer surface and intemally 
the outer contour of a helical rotor, which in the illustrated case includes five lobes and 
an equal number of intermediate grooves, as shown in Figure 3. The mould 1 includes an 
upper circular end-wall 4 and a lower circular end-wall 5. Each of the end-walls 4, 5 is 
provided with a respective central, shaft-receiving opening 6 and 7. The openings 6, 7 
20 embrace the rotor shaft 2, such as to at least generally seal against said shaft. The mould 
1 includes in the upper part of the barrel wall 3 an air vent 8 for each rotor lobe 9, as will 
be seen firom Figure 3. These air vents 8 may also be disposed as grooves in the upper 
end-wall 4. 

The rotor shaft 2 has at its lower end a central, axially extending passageway 10 
25 that extends more than half way into the shaft 2. As will be seen from Figure 1 , those 

end-parts of the shaft 2 that are located outside the end-walls 4, 5 are of eqiial lengths. If 
the shaft 2 is placed asynmietrically in the mould 1 , the length of the axi2il passageway 
10 will extend beyond the centre of the mould 1 surrounding the shaft. 

At least one radial channel 1 1 extends to the periphery of the shaft 2 from the 
30 passageway 1 0. The number of radial channels 1 1 extending from the axial passageway 
10 to the periphery of the shaft will preferably equal the number of lobes 9 to be 
provided on the rotor. These radial channels 1 1 are preferably offset relative to each 
other in the axial direction of the shaft, so as to reduce or minimise weakening of the 
shaft in the region of said chaimels 1 1 . 
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Figure 2 shows the shaft 2 and one such radial channel 1 1 and two fiirther channels 
1 1 ' and 11" shown in broken lines, these further channels being located beneath the 
surface of the section. Although not shown, the shaft includes a fiirther two radial 
channels 1 1 above the section surface. 

5 Figure 3 illustrates an end section of a male rotor 12 that has five lobes 9. These 

lobes 9 are mutually separated by grooves 13. It will be apparent fi-om this Figure that 
the mould has five air vents 8 in its upper part. 

Figure 4 is an end section of a female rotor 14 that has six lobes IS and six 
intermediate grooves 16, said rotor being inserted in a mould 17. The rotor is formed in 

0 accordance with the invention. The rotor body 14 is disposed on a steel shaft 19 and has 
the form of six individual and mutually separated lobes 15. It will be seen fi^om the 
Figure that the bottoms of respective grooves 16 between the lobes 15 are formed by the 
steel shaft 1 9. The lobes 1 5 are thus not mutually connected by polymeric material as in 
the case of the lobes 9 of the male rotor shown in Figure 3. The mould includes six air 

5 vents 1 8. The rotors produced in accordance with Figures 3 and 4 are not intended to 
interact with each other. 

As will be seen firom Figure 4, the shaft 19 includes recesses 20 that are 
trapezoidal in cross-section, wherewith the longer of the mutually parallel surfaces face 
towards the centre point of the shaft 19. The non-parallel surfaces have rounded comers 

0 at the shaft periphery. These trapezoidal recesses 20 widen in the same helical shape as 
the outwardly lying lobe 15. In one preferred embodiment of the invention, each radial 
chaimel 1 1 (Figure 2) opens into one such recess 20. The recesses 20 widen from the 
radial channel 1 1 over a longer or shorter distance. In the case of the embodiment shown 
in Figure 4, the recess 20 has the same length as the lobe 1 5. These recesses 20 are 

5 effective in the affixment of the polymer in the shaft 1 9. The rounded comers at the 
periphery of the shaft 19 reduce the risk of crack formation and lengthen the useftil life 
of the rotor. 

Figure 5 is a schematic vertical sectional view of a static mixer 30 for use in 
moulding inventive polymeric rotors. The mixer 30 includes a first conduit 3 1 that has 
0 two inlet openings 33, 34 at respective ends thereof. A third opening 35 that connects 
with one end of a second conduit 32 is provided in the conduit wall between said 
openings 33, 34. This second conduit includes a number of mixing elements 36, which 
may be helically shaped. The elements 36 are arranged to prevent material passing 
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axially through the second conduit 32 without mixing. Such static mixers are known to 
the art. 

According to the invention, a liquid or solid polymeric material, e.g. polyurethane, 
preferably containing filler, is delivered to the axially extending, central passageway 10 
5 at a temperature of about 30^C and at an overpressure of at least about 1 bar and at most 
about 15 bar. The preferred pressure lies about midway of this pressure range. The 
mould 1 and the shaft 2 have been heated to a temperature of about 90°C. A release 
agent may have been applied to the inner surface of the mould 1 prior to delivering the 
polymeric material. The barrel 3 of the mould is also heated electrically so as to maintain 
10 a temperature of about 90**C, this being done conventionally. The shaft 2 and the end- 
walls 4, 5 of the mould have a high thermal capacity and are therefore not heated. TTie 
polymeric material delivered to the axially extending passageway 10 leaves said 
passageway through the radially disposed channels 1 1 . 

The material exiting from the radial chaimels 1 1 first flows down in the upstanding 
mould 1 and thereafter rises in the mould cavity until the mould has been filled. Because 
the material delivered has a much lower temperature than the shaft 2 and the mould 1 , 
the material will take up heat as it is delivered, while cooling the shaft 2 and the non- 
heated end surfaces. Because the material is delivered centrally in the mould 1, the 
material will be located where the lowest temperature prevails at the beginning of the 
solidification process. The fact that the material is delivered under a relatively high 
overpressure in precisely the centre of the mould 1, shrinkage of the polymer, normally 
occurring in the centre, is compensated for so that the rotor will not have a smaller 
diameter in the midway zone of the rotor than the diameter of the ends of the rotor. 

According to a second embodiment of the invention, a static mixer 30 is placed in 
the central passageway 10. The length of the second conduit 32 of the static mixer is 
such that when the mixer is inserted it will only reach as far as the radially extending 
channels that lie nearest the orifice of the central passageway. This enables two 
components that together form the polymer after being cured to be delivered through a 
respective opening 33, 34 of the static mixer 30, said components passing through the 
opening 35 and into the second conduit 32 of the mixer. The components are mixed in 
the second conduit with the aid of the mixing elements 36, which induce lateral 
movement of the material. 
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CLAIMS 

1. A method of manufacturing a rotor (12, 14) for a helical screw machine that 
includes a metal shaft (2, 19) and helical lobes (9, 15) mutually separated by 

5 intermediate grooves (13, 16), comprising the steps of 

- providing the shaft (2, 19) with a blind axially extending passageway (10); 

- connecting the passageway (1 0) with the barrel surface of the shaft (2, 19) by means 
of at least one channel (1 1); 

- inserting the rotor shaft (2, 19) in a mould (1) that includes two mutually spaced end- 
10 walls (4, S) that include respective rotor shaft receiving openings (6 and 7), said 

openings (4, 5) embracing the rotor shaft (2, 19) at least in a generally sealing 
fashion; 

- heating the mould (1) and the shaft (2, 1 9) to the curing temperature of the polymer; 
delivering polymer-forming materials to the mould (1); 

15 - maintaining the barrel wall (3) of the mould (1) at said curing temperature until the 
polymer has cured; and 

- removing the rotor fi-om the mould (1 ), 

characterised by the ftirther steps of disposing the outwardly extending channel (1 1) on 
the shaft (2, 19) such that said channels vAll be located generally in the middle of the 
20 mould (1) when the shaft (2, 19) is inserted therein; and pressing the polymer into the 
axially extending passageway (10) at an overpressure of at least 1 bar. 

2. A method according to Claim 1, characterised by providing the rotor shaft (2, 19) 
with a radially extending channel (1 1) for each lobe (9, IS), wherewith the channels (11) 

25 are disposed symmetrically around the circumference of the shaft. 

3. A method according to Claim 2, characterised in that the channels (11) are offset 
relative to each other in the axial direction of the rotor shaft (2, 19). 

30 4. A method according to Claim 2 or 3, characterised by positioning the shaft (2, 
1 9) in the mould (1) such that an outwardly directed channel (1 1) opens into each lobe 
(9, 15). 
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5. A method according to Claim 2 or 3, characterised by providing the rotor shaft 
(2, 19) with helical recesses (20) that have the same helical form as the lobes (9, 15) and 
that each intersect a respective channel (11). 

5 6. A method according to Claim 4, characterised by mixing the material in the 
axially extending passageway (10). 

7. A method according to Claim 1, characterised by placing a static mixer (30) in 
the central passageway (10) and feeding a polymer-forming component through the 
10 opening (33) of the mixer, and feeding a further polymer-forming component through 
the other opening (34). 
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Satt att framstaila polymerrotorer 

Foreliggande uppfinning avser ett satt att framstaila en polymerrotor innefattande 
en metallaxel med en pa denna forankrad polymerkropp med helixformade lober atskilda 
av mellanliggande spar for en skruvrotormaskin, sasom skruvrotorkompressor och skniv- 
5 rotorexpander. 

Rotorer for skruvrotormaskiner uppvisar en metallaxel och en med denna fast 
fbrbunden rotorkropp med helixformade lober och dessa lober itskiljande spar. Metall- 
rotorer ar vanligen framstallda i ett stycke medan polymerrotorer uppvisar en metallaxel, 
pS vilken en rotorkropp av polymer Sr fbrankrad. Rotorkroppen har minst tva lober och 
10 vanligen 4-7 lober. I en skruvrotormaskin samverkar vanligen tva rotorer, av vilka den 
ena ar en hanrotor med vanligen relativt kraftiga lober och den andra en honrotor med 
vanligen relativt veka lober. Rotorkroppen, som omger metallaxeln, ar en sammanhang- 
ande kropp, i vilken de lobema atskiljande spSren har en ringa materialtjocklek, i synner- 
het i en honrotor. 

15 Genom DE-Al -39 03 067 ar det kant att framstaila en rotor for en skruvrotorma- 

skin. Enligt denna skrift framstaller man en upptill oppen matris, i vilken man placerar en 
metallaxel lodratt och tillfor en flytande polymer till antingen axelns utsida eller genom 
en kanal i axelns mitt, vilken kanal i sin nedre ande uppvisar radiella kanaler till axelns 
periferi. Dessa kanaler mynnar i matrisen i den undre anden av det rum, som skall fyllas 

20 med det flytande polymermaterialet. Enligt denna hanvisning ar det senare altemativet att 
fbredra nar man gjuter honrotorer, dvs honrotorkroppar, med ringa tjockled i spSren 
mellan rotoms lober. De radiella kanalema mynnar i den nedre delen av formrummet 
med den minsta ytterdiametem. 

Vid tillfbrsel av polymeren genom den centrala kanalen av metallaxeln enligt 

25 denna hanvisning maste polymeren vara flytande i den nedre delen av formen under hela 
den tid det tar att fylla hela formen. Forst darefler kan man Sstadkomma sSdana betingel- 
ser att polymeren overgar till fast form i den nedre delen. 

Det har visat sig att pa detta satt framstallda rotorer uppvisar en mindre diameter i 
mitten an vid andama av rotom. Denna krympning, som leder till sa kallad timglasform, 

30 kan bero pa att polymeren stelnar vid en lagre temperatur vid andama an i mitten av ro- 
tom. Den hogre temperaturen i mitten leder till en storre krympning. 

Syftet med foreliggande uppfinning ar att anvisa ar ett framstallningssatt, vid vil- 
ket man vindanr5jer de nackdelar, som ar forbundna med det k^da sattet, for att erhilla 
polymerrotorer, som ej uppvisar en midja i sin axiella mittdel. 
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Enligt uppfinningen framstaller man en polymerrotor for en sknivrotormaskin 
mad en metallaxel och helixformade, av mellanliggande spSr itskilda, lober, genom att 
man forser axeln med en, endast i sin ena ande oppen, axiell bomiing, forbinder den axi- 
ella bomiingen med axelns mantelyta medelst minst en kanal, infbr rotoraxeln i en gjut- 
5 forai med tva pa avstand fran varandra anordnade andvaggar, som ar fbrsedda med cen- 
trala oppningar for mottagning av rotoraxeln, vilka oppningar atminstone i huvudsak 
tatande omsluter rotoraxeln, varmer gjutformen inklusive axeln till hardningstemperatur 
for polymeren, tillfor polymerbildande material till gjutformen, hSller gjutformens man- 
telvagg vid hardningstemperaturen tills polymeren har hardat och avlagsnar rotom ur 

10 gjutformen. Det utmSrkande fbr sattet ar att man anordnar den fr&n bormingen utatriktade 
kanalen si pa rotoraxeln, att den befinner sig huvudsakligen i mitten av gjutformen, nar 
axeln ar inford i denna och att man med ett Svertryck av mmst 1 bar pressar polymeren in 
i den axiella bormingen. 

Foredragna utforingsformer enligt foreliggande sStt framgar av de beroende kra- 

15 ven. Polymermaterialet liksom slappmedel och fyllmedel kan vara de som ar beskrivna i 
den tyska hanvisningen eller andra for fackmannen kanda material. 

Enligt en foredragen utforingsform uppvisar metallaxeln helixformade urtagning- 
ar eller spar, som ar fyllda med polymermaterial och utgor en fbrsankt del av den utanfor 
liggande loben. Urtagningamas eller spSrens tvarsnitt har foretradesvis formen av en pa- 

20 rallelltrapets, varvid den kortare av de parallella sidoma befmner sig narmast axeln peri- 
feri och ar vinkelrat mot axelns radie. For minskning av brottbenagenheten hos poly- 
mermaterialet ar hSmen i Svergangen fran de icke-parallella sidoma till axelns periferi 
rundade. 

De helixformade sparen kan utbreda sig utmed lobens hela langd eller endast en 
25 del darav. Likasa kan de helixformade spSren vara tva eller flera efter varandra utmed 
samma helixlinje anordnade delspar. Darvid ar det foredraget, att en utitriktad kanal 
mynnar i varje delspar. 

Enligt uppfinningen innefattar termen metall legeringar, sasom exempelvis stSl 
och massing, varvid stal ar speciellt foredraget. Polymermaterialet kan exempelvis vara 
30 polyuretan innehallande oorganiskt fyllmedel, exempelvis silikathaltiga fibrer. 

Uppfinningen kommer nu att beskrivas med hjalp av en utforingsform och med 
hjalp av ritningen, pa vilken 

Figur 1 visar schematiskt ett langdsnitt genom foreliggande gjutform med inford 
metallaxel; 
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Figur 2 visar ett snitt utmed linjen II - II i figur 1 genom metallaxeln; 
Figur 3 visar ett snitt utmed linjen III - III i figur 1 med en forsta form av en kand 
rotorandprofil; 

Figur 4 visar ett snitt motsvarande snittet III - III i figur 1 med en andra utforings- 
form av en rotorandprofil; och 

Figur 5 visar schematiskt ett vertikalsnitt genom en statisk blandare. 

Figur 1 visar en gjutform 1, i vilken en metallaxel, foretradesvis en stalaxel 2 ar 
infbrd. Formens 1 mantelvagg 3 har en cylindrisk utsida och invSndigt yttre konturen av 
en helixformad rotor, som enligt denna utforingsform har fem lober och lika manga mel- 
lanliggande spSr, vilket firamgar av figur 3. Vidare uppvisar formen 1 en ovre cirkular 
andvagg 4 och en undre cirkular andvSgg 4. Dessa andvSggar 4, 5 ar forsedda med var 
sin central 5ppning 6 respektive 7 for mottagning av rotoraxeln 2. Dessa oppningar 6, 7 
omsluter rotoraxeln 2 itminstone i huvudsak tatande. Gjutformen 1 uppvisar i den ovre 
delen av mantelvaggen 3 en avluftningskanal 8 fbr varje rotorlob 9 sSsom fi-amgar av 
figur 3. Dessa avluftningskanaler 8 kan aven vara anordnade sasom spar i den ovre Snd- 
vaggen 4. 

Rotoraxeln 2 uppvisar i sin nedre del en central axiell kanal 1 0, som stracker sig 
langre an halwags in i axeln 2. Axelns 2 andpartier, som befinner sig utanfor andvaggar- 
na 4 och 5 ar lika langa, sasom fi-amgar av figur 1 . Om axeln 2 Sr asymmetriskt placerad i 
formen 1 har den axiella kanalen 10 en sadan langd, att den nar iSngre an till mitten av 
den axeln omgivande formen 1 . 

FrSn kanalen 10 utgar minst en radiell kanal 1 1 till axelns 2 periferi. FSretradesvis 
utgSr lika manga radiella kanaler 1 1 fran axiella kanalen 10 mot periferin av axeln som 
antalet lober 9 i rotom som skall firamstallas. Dessa radiella kanaler 11 ar foretradesvis 
forskjutna i axiellt led for att minska forsvagningen av axeln i omradet fSr de radiella 
kanalemall. 

I figur 2 visas axeln 2 med en sadan radiell kanal 1 1 och med streckade linjer Sr 
tva andra kanaler 1 1 ' och 11" antydda, vilka ligger under snittytan. Ytterligare tva radi- 
ella kanaler 1 1 finns over snittytan men ar ej visade. 

Figur 3 visar en andsektion av en hanrotor 12 med fem lober 9. Mellan dessa lo- 
ber finns fem lobema 9 atskiljande spar 13. Av denna figur firamgar, att formen i sin ovre 
del har fem avluftningskanaler 8. 

Figur 4 visar en andsektion av en honrotor 14 med sex lober 15 och likaledes sex 
mellanliggande spSr 16 insatta i en gjutform 17. Denna rotor ar utformad i enlighet med 
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uppfinningen. Rotorkroppen 14, som ar anordnad pk en stilaxel 19, har formen av sex 
separata, atskilda lober 15. Av figxiren framgar, att de mellan lobema 15 bildade sparens 
16 botten utgores av stalaxeln 19. Lobema 15 ar sSledes ej fbrbundna med varandra av 
polymermaterial, sasom ar fallet med hanrotoms lober 9 i figur 3. 1 gjutformen finns sex 
5 avluftningskanaler 18. De enligt figur 3 och 4 framstallda rotorema ar ej avsedda att 
samverka med varandra. 

Av figur 4 fi-amg^ vidare, axeln 19 ar forsedd med i tvarsnitt trapetsformade ur- 
tagningar 20, varvid den langre av de inbOrdes parallella ytoma vetter mot axelns 19 
mittpxmkt. De icke parallella ytoma har avrundade hom mot axelns 19 periferi. Dessa 

10 trapetsformade urtagningar 20 utbreder sig i sanmia helixform som den utanfbr liggande 
loben 15. Varje radiell kanal 1 1 (figur 2) myimar i en sadan urtagning 20 enligt en fore- 
dragen utforingsform. Urtagningama 20 utbreder sig fi^ den radiella kanalen 1 1 en 
langre eller kortare stracka. Enligt den i figur 4 visade utforingsformen har urtagningen 
20 samma langd som loben 15. Dessa urtagningar 20 fbrankrar polymeren i axeln 19. De 

15 rundade homen i axelns 19 periferi minskar risken for sprickbildning och forlanger ro- 
toms livslangd. 

Figur 5 visar schematiskt ett vertikalsnitt genom en statisk blandare 30 for an- 
vandning for gjutning av foreliggande polymerrotor. Denna blandare 30 innef attar ett 
fbrsta ror 3 1 med tva inloppsoppningar 33, 34 i andama. I rorvaggen mellan oppningama 

20 33, 34 finns en tredje oppning 35, som ar ansluten till en ande av ett andra ror 32. 1 detta 
andra ror finns ett antal blandningselement 36, som kan vara helixformade. Dessa ele- 
ment 36 ar anordnade fbr att fbrhindra ren axiell rOrelse genom den andra rSret 32. Sida- 
na statiska blandare ar kanda. 

Enligt foreliggande satt tillfors flytande eller fast polymer, t ex polyuretan, fore- 

25 tradesvis innehallande fyllmedel med en temperatur av ca 30° C till den axiella centrala 
kanalen 10 med ett overtryck av minst cirka 1 bar och hogst av cirka 15 bar. Det fbre- 
dragna trycket ligger cirka i mitten av detta intervall. Gjutformen 1 liksom axeln 2 har 
varmts till en temperatur av ca 90° C. Ett slappmedel kan ha anbringats pa gjutformens 1 
insida fore tillforseln av polymeren. Dessutom varmer man manteln 3 elektriskt under 

30 tillforseln av polymermaterial, sa att man uppratthaller temperaturen pa ca 90° C, vilket 
sker pa kant satt. Axeln 2, som har en stor varmekapacitet, liksom formens i Sndvaggar 4, 
5 varms da ej. Detta till den axiella kanalen 10 fbrda materialet lamnar den centrala axi- 
ella kanalen 1 0 genom de radiellt anordnade radiella kanalema 1 1 . 
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Materialet, som lamnar de radiella kanalema 1 1 flyter forst nedat i den staende 
formen 1. Det tillforda materialet fyller sedan formens kavitet uppat tills den ar fylld. 
Genom att det tillforda materialet har en betydligt lagre temperatur an axeln 2 och for- 
men 1 varms det vid tillforseln medan axeln 2 och de icke varmda andytoma kyls. Ge- 
nom att materialet tillfbrs i mitten av formen 1 har man dar den lagsta temperaturen i 
borjan av stelningsprocessen. Pa grund av att man tillfor materialet under ett relativt stort 
overtryck just i mittdelen av formen 1 kompenserar man for den i mitten vanligen astad- 
komna krympningen av polymeren, sa att man slipper erhalla en rotor med mindre dia- 
meter i rotoms mittzon. 

Enligt en annan utforingsform infbres en statiska blandare 30 i centrala kanalen 
10. DSrvid har det andra roret 32 av den statiska blandaren en sadan langd, att den i infort 
lage endast n&r fram till den av de radiella kanalema , som ligger narmast den centrala 
kanalens 10 oppning. DSrvid kan tva komponenter, som tillsammans efler hardning bil- 
dar polymeren tillforas genom var sin oppning 33, 34 av den statiska blandaren 30, var- 
vid de passerar genom oppningen 35 in i det andra roret 32 av blandaren. I det andra roret 
blandas komponentema med hjalp av blandningselementen 36 genom att dessa inducerar 
en lateral rorelse av materialet. 
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Patentkrav 

1 . Satt att framstalla en polymerrotor (12, 14) for en skruvrotormaskin med en me- 
tallaxel (2, 19) och heiixformade, av mellanliggande spar (13,16) atskilda, lober (9, 15), 
varvid man 

5 fbrser axeln (2, 19) med en, endast i sin ena ande oppen, axiell borming (10), 

fbrbinder den axiella bormingen (10) med axelns (2, 19) mantelyta medelst minst 
enkanal(ll), 

infbr rotoraxeln (2, 19) i en gjutfomi (1) med tvS avstand fran varandra anord- 
nade andvaggar (4, 5), som ar fbrsedda med centrala Sppningar (6 respektive 7) f5r mott- 
10 agning av rotoraxeln (2, 19), vilka oppningar (4, 5) atminstone i huvudsak tStande om- 
sluter rotoraxeln (2), 

vSrmer gjutformen (1) inklusive axeln (2, 19) till hardningstemperatur for poly- 

meren, 

tillfbr polymerbildande material till gjutformen (1), 
15 haller gjutformens (1) mantelvagg (3) vid hardningstemperaturen tills polymeren 

har hardat och 

avlagsnar rotom ur gjutformen (1), 

kannetecknat darav, att man anordnar den fran bormingen utatriktade kanalen 
(1 1) sa pa rotoraxeln (2, 19), att den befinner sig huvudsakligen i mitten av gjutformen 
20 (1), nar axeln (2, 19) ar inford i denna och att man med ett overtryck av minst 1 bar pres- 
sar polymeren in i den axiella bormingen (10). 

2. Satt enligt krav 1 , kannetecknat darav, att man fbrser rotoraxeln (2, 1 9) med en 
utStriktad (1 1) kanal for vaije lob (9, 15), varvid kanalema (1 1) anordnas synmietriskt i 
omkretsled. 

t 

25 3. Satt enligt krav 2, kannetecknat darav, att kanalema (1 1) Sr forskjutna relativt 
varandra i rotoraxelns (2, 19) axiella led. 

4. Satt enligt krav 2 eller 3, kannetecknat darav, att man att man orienterar axeln 
(2, 19) sa i gjutformen (1), att en utatriktad kanal (1 1) mynnar i varje lob (9, 15). 

5. Satt enligt krav 2 eller 3, kannetecknat darav, att man fbrser rotoraxeln (2, 19) 
30 med heiixformade urtagningar (20), som har samma helixform som lobema (9, 15) och 

som skar var sin keinal (11). 

6. Satt enligt krav 4, kannetecknat dSrav, att man blandar materialet i den axiella 
bormingen (10). 
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7. Satt enligt krav 1 , kSnnetecknat darav, att man infbr en statisk blandare 30 i den 
centrala kanalen 10 och infor en polymerbildande komponent genom blandarens oppning 
33 och en andra polymerbildande komponent genom den andra oppningen 34. 




Sammandrag 

Uppfinningen avser ett satt att framstalla en polymerrotor for en skruvrotorma- 
skin med en metallaxel (2) och helixformade, av mellanliggande spar atskilda, lober, 
varvid man forser axeln (2) med en, endast i sin ena ande oppen, axiell borming (10), 
fbrbinder den axiella bormingen (10) med axelns (2) mantelyta med minst en fran borr- 
ningen (10) utitriktad kanal (1 1), infor rotoraxeln (2) i en gjutform (1) med tva pa av- 
stand fran varandra anordnade andvaggar (4, 5), som ar forsedda med centrala oppningar 
(6 respektive 7) for mottagning av rotoraxeln (2), vilka Sppningar (4, 5) atminstone i 
huvudsak tatande omsluter rotoraxeln (2), vSnner gjutformen (1) inklusive axeln (2) till 
hardningstemperatur for polymeren, tillfbr polymerbildande material till gjutformen (1), 
haller gjutformens (1) mantelvagg (3) vid hardningstemperatnren tills polymeren har 
hSrdat och avlagsnar rotom ur gjutformen (1). 

Det utmarkande for sattet ar att man anordnar den utatriktade kanalen (1 1) pi 
axeln (2), att den befinner sig huvudsakligen i mitten av gjutformen (1), nar axeln (2) ar 
infbrd i denna och att man med ett overtryck av minst 1 bar pressar polymeren in i den 
axiella kanalen (10). 
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I I the drawings, sheet/fig 



r-l This report has been established as if (some of) the amendments had not been made, since they have been considered to gp 
5- 1 I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 

Ttmrepcrtas originally filed" <md are annexed to this reponsiru:e they do ^ 70.J6 

and 70. 17). 

Any replacement sheet corttaimng such amendments must be referred to under item J an d annexed to this report. 
Form PCT/lPEA/409 (Box I) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ladona] application No. 

PCT/SEOO/01998 



V. Reasoned statement under Article 35(2) with regard t novelty, inventive step r industrial applicabUity; 
citations and explanations supporting sudi statement 



1 . Statement 



Novelty (N) Claims 1-7 , 



Claims 



NO 



Inventive step (IS) Claims 1-7 . - 



Claims 



NO 



Industrial applicability (lA) Claims 1-7 



Claims 



NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

1. DE3903067 Al 

2. WO9304811 Al 

3. WO8909881 Al 

4. SE 503730 C2 

The cited documents represent the general state of the art. 
The invention defined in claims 1-7 is not disclosed by any of. 
these documents - 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed method of 
manufacturing a rotor for a helical screw machine. Therefore, 
the claimed invention is not obvious to a person skilled in 
the art. 

Accordingly, the invention defined in claims 1-7 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 



Form PCT/IPEA/409 (Box V) (January 1998) 



Thedemandmust be fileddirectlywith 
with the one chosen by the applicant. 



ipetentlnternationalPreliminaryEjaminingAuth . if two ormoreAuthoritiesare competent , 

Tfull name or two-letter code of that Authority may be indicated by the applicant on the line below: 



IPEA/. 



PCT 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
1313 ME 


International application No. 
PCT/SEOO/01998 


International filing date (day/month/year) 

16-10-2000 


(Earliest) Priority date (day/month/year) 

18-10-1999 


Title of invention 

METHOD FOR PRODUCING POLYMER ROTORS 


Box No. 11 APPLICANT(S) 


Name and address: (Famihnamefono%ivdbygh>eriru2me:foral€gaIentity,Julioffi 
The addressrmtsi include postal codeand name of couniry.) 

SVENSKA ROTOR MASKINER AB 

P.O. Box 15085 

S-104 65 STOCKHOLM, Sweden 


Telephone No.: 

+46 8 466 45 00 


Facsimile No.: 

+46 8 466 45 01 


Teleprinter No.: 


State (that is, country) of nationality: 
Sweden 


State (that is, country) of residence: 
Sweden 


Name and address: (Familynariwfollowedbygivenname;foralegaIentityJuUojSrtcial€lesi^ Theaddressmusiincbidepostalcodeandname of country.) 

TIMUSKA Karlis 

Valhallavagen 16 

S-114 22 STOCKHOLM, Sweden 


State (that is, country) of nationality : 
Sweden 


State (that is, country) of residence: 
Sweden 


Name and address: (Familynamefollo^vedbygn^nnameiforalegaientityJiiUofficiald^^^^ 

SUNDSTROM Mats 

S trandskatevagen 17 

S-134 62 INGARO, Sweden 


Slate (that is, country) of nationality: 

Sweden 


State (that is, country) of residence: 
Sweden 


[ 1 Further applicants are indicated on a continuation sheet. 



Sheet No. ... 



International application No. 

PCT/SEOO/01998 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [y | agent | | common representative 

and I xl has been appointed earlier and represents the a^)plicant(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

\ I is hereby appointed, specifically for the procedure before the Intemational Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



>3 am e an d ad dress : (Family name followed by given name; for a legal entity, full official designatio 
The address must include postal code and name of country.) 

WIEDEMANN Bernd 

SVENSKA ROTOR MASKINER AB 

P.O. Box 15085 

S-104 65 STOCKHOLM, Sweden 



Telephone No.: 

+46 8 466 45 00 



Facsimile No.: 

+46 8 466 45 01 



Teleprinter No.: 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the intemational preliminary examination to start on the basis of: 
I I the intemational application as originally filed 

the description I I as originally filed 

I I as amended under Article 34 

the claims | | as originally filed 

I I as amended under Article 19 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

2. I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3 . I ) The applicant wishes the start of the intemational preliminary examination to be postponed until the expiration of 20 months 

from the priority date unless the Intemational Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only -where the time limit under Article J 9 has not yet expired,) 

* Where no check-box is marked, intemational preliminary examination will start on the basis of the intemational application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the intemational application 
under Article 34 are received by Ac International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: 

I I which is the language in which the intemational application was filed. 

I I which is the language of a translation furnished for the purposes of intemational search. 

I I which is the language of publication of the intemational application. 

I I which is the language of the translation (to be) fumished for the purposes of intemational preliminary examination. 



Box No.V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which ha\?e been designated and which are bound by Chapter II of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998) 



See Notes to the demand form 



Sheet No. 



International application No. 

PCT/SEOO/01998 



Box No. VI CHECKLIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1. translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 1 9 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 

□ 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 

1. j X I fee calculation sheet 

2. I I separate signed power of attorney 

3. I I copy of general power of attorney; 

reference number, if any: 



4. I I statement explaining lack of signature 

5. I I nucleotide and 
' — computer reada 

6. [X I oyh^T (specify): 



5. I I nucleotide and or amino acid sequence listing in 
' — computer readable form 



cheque 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Nextioeachsignanirejndicaieihenameofthepersonsigningandihecapaciiyiny^ 

March 27, 2001 



Bernd Wiedemann 



For International Preliminary Examining Authority use only — 



1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



J I — I The date of receipt of the demand is AFTER the expiration of 1 9 months 
I 1 from the priority date and item 4 or 5, below, does not apply. 



□ 



The applicant has been 
informed accordingly. 



^ j — j pie date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 



Rule 80.5. 



5 j j Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 



; EXCUSED pursuant to Rule 82. 



For Internationa] Bureau use only 



Demand received from IPEA on: 



FonnPCT/IPEA/401 (last sheet) (July 1998) 



See Notes to the demand form 



